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IN
OTHER LANDS
By F. MELVILLE, B.Sc. (Agric),

Horticultural Adviser

3—THE UNITED STATES OF AMERICA
Y visit to t h e United States extended over a period of ten weeks and in this time
M
fruit a r e a s in New York State, Washington State and California were seen. I n
addition, c e r t a i n other activities were covered in other centres. Contact with Research
and Extension personnel w a s made at—
U.S.D.A. Marketing Service, New York.
U.S.D.A. Research Centre, Beltsville, Maryland.
Cornell University—Ithaca, New York, and Geneva, New York.
Tree Fruits Experimental Station, Wenatchee, Washington.
University of California, Davis, California.
Citrus Experimental Station, Riverside, California.
U.C.L.A. Agricultural Experimental Station, Los Angeles, California.
U.S.D.A. Marketing Service, Fresno, California.
New York S t a t e is one of t h e m a i n apple
areas of the n o r t h east a n d also produces
large quantities of cherries a n d peaches, as
well as being prominent in t h e growing of
American-type grapes for juicing. Fruit
storage is highly developed a n d it is here
t h a t "Controlled Atmosphere" storage was
brought into commercial usage. Numerous

cool stores were visited including t h e experimental chambers at Cornell University
where work of world renown has been
carried out by Professor Smock.
Washington State is the largest apple
producing area of the world. Apple production and handling problems were discussed and crops were seen just prior to

Fig. 1.—U.S.D.A. Research Centre Beltsville, Maryland. Hi
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harvest. Pears and peaches are also produced in large quantities. Rainfall in the
fruit areas is low and irrigation is universal.
California grows more temperate fruits.
It is the centre of the grape growing industry and also a very important citrus
area. Some time was spent looking at table

grape handling and storage and also the
citrus industry. Other crops of importance include peaches, plums, apricots,
avocadoes, apples and pears, nut crops and
olives. With the exception of some coastal
areas, rainfall is low and irrigation is
necessary for all fruit crops.

APPLES
HE downward trend in apple production apparent over many years has been
arrested and, with the extensive new plantings which have taken place in recent
T
years and the expected continuance of this trend, substantial increases in production
are forecast. The present total of 120 million bushels is expected to reach 135
million bushels by 1965. Plantings over the past ten years have favoured the red
strains, mainly of Delicious, while Golden Delicious is also very popular and heavy
plantings are being made.
Extensive new apple plantings were
Delicious is by far the biggest variety
with present production around 25 million evident in Washington State. A survey
bushels and expected to reach 34 million carried out in two of the main counties
bushels by 1965. Washington State at in 1957 showed that out of a total of
present grows 15 million bushels of 2,114,000 trees 45 per cent, were less than
Delicious and could rise to 21 million eight years of age and 62 per cent, of
Red Delicious and 70 per cent, of Golden
bushels by 1965.
This
Mcintosh, the second variety, is grown Delicious trees were non-bearing.
very extensively in the Eastern States of was partly the result of the replanting
America and is not expected to change in programme after the 1955 freeze and also
production, but Winesap, Rome Beauty and the change to improved red strains of
Jonathan may increase by 10 per cent., Delicious, Rome Beauty and Winesap. The
48 per cent, and 28 per cent, respectively total area of apples in Washington is apby 1965.
proximately 60,000 acres and 2,700,000 trees
The Golden Delicious indicates the most are in production. Delicious accounts for
spectacular rise in production of over 100 over 50 per cent, of plantings.
per cent, between now and 1965 and
VARIETIES
whereas the ratio of Delicious to Golden
Fully 80 per cent, of the apple producDelicious at present is 6 to 1 this could
be reduced to 4 to 1 in 1965 when produc- tion in the United States comes from ten
tion of Golden Delicious is expected to varieties viz.—
Approx. Production.
reach 8^ million bushels.
Million Bushels.
Approximately one third of the apples
Delicious
25.
produced in the United States are pro13.
Mcintosh
cessed for baby food, sauce, pie apple,
Winesap
11.
slices and juice. In New York State, over
Jonathan
7.5
50 per cent, of apples are processed.
Rome Beauty
7.5
Favoured processing varieties include
York Imperial
5.5
Baldwin, Rhode Island Greening, and
Stayman
5.
Northern Spy but Golden Delicious is very
Golden Delicious
4.5
good for slices and Mcintosh surplus also
Newtown Pippin
4.5
goes for processing. Delicious is essentially
Baldwin
2.5
a dessert variety and some concern is felt
over the heavy planting and future high
Increasing production is anticipated
production of this variety. Other major from Golden Delicious, Delicious, Rome
dessert varieties are Winesap, Rome Beauty, Beauty and Jonathan, in the latter three
Cortland and Jonathan.
varieties mainly from improved red strains.
662
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Fig. 2.- -The famed apple area of Wenatchee

(Washington State)—The "Apple Capital of the World." The snow
waters of the Columbia River make orcharding possible

APPLE AREAS VISITED
New York S t a t e receives summer rains
and large-scale irrigation is not generally
required. Orchards are grassed, trees are
very large a n d labour costs are thereby
increased. The m a i n varieties grown are
Mcintosh, Red Delicious, Cortland, Rome
Beauty, Rhode Island Greening, a n d Baldwin. The latter two varieties are used for
processing. T h e Mcintosh is t h e most
sought-after dessert variety in America
and with "Controlled Atmosphere" storage
and consumer polythene packaging it h a s
achieved a very prominent place. The big
cities close at h a n d provide a ready outlet.
Red Delicious is lacking in colour in some
seasons and, because of this, interest is
being shown in t h e new red sports
developed in Washington State. New
York experiences very cold weather and
often damaging low t e m p e r a t u r e s are
experienced a t blossoming a n d setting
time.
The apple areas of Washington State
have developed on t h e alluvial plains
formed by t h e large rivers of t h e Columbia
system flowing t h r o u g h dry inland country

with a rainfall below 10 inches.
All
orchards are therefore fully irrigated. The
rivers are snow-fed and reach their peak
flow in summer.
Winters are cold and
serious damage has occurred on occasions
from freezing conditions. Otherwise climatic conditions are ideal for apples which
grow extremely well. The Red Delicious
predominates with Winesaps, Golden
Delicious and J o n a t h a n s the other main
varieties. The red varieties develop very
good colour a n d the Golden Delicious
grows to perfection. Total production is
about 35 million bushels.
The land in its virgin state carries only
a light sage-brush scrub so t h a t land p r e paration costs are very low. The plant
cover is easily handled by a brush shredder
and, apart from some levelling, no further
preparation is required before planting t h e
trees.
The valley soils on which the fruit is
grown have originated at least in p a r t
from the extensive basalt flows which overlie the main country rock and explain t h e
fertility of these valleys. Natural terraces
formed as beds of old perched lakes also
663
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provide good orchard sites. They are level
and above the damaging frost zone.
RED SPORTS OF DELICIOUS
New red sports of Delicious are being
found continuously in Washington State.

formation is available.
One suggested
practice is to make a double planting of
spur and standard types on a 20 ft. spacing with a view to removing either one at
some future date leaving a normal 40 ft.
planting.

Fig.
3.— A
typical
Red
Delicious tree near Yakima
capable of producing more
than 50 bushels of fruit.
The permanent grass cover
Is typical
of
Washington
orchards

Last season at least ten were discovered
making a present total of about 50 so-called
"super sports" all with better colour than
the older types, Starking and Richared. It
seems probable that more new sports will
be discovered in the future at something
like the same rate but it is becoming less
and less likely that types sufficiently
different to permit patenting will be found.
Many of the present sports are patented
but unless some radically different characteristic can be demonstrated in a new
sport, patent rights cannot be allowed.
About 15 of the present super sports have
been selected by nurserymen for propagation. They may be divided into two main
groups for colour viz., "striped" and
"blush" and two tree forms viz., "standard"
and "spur" types. The blush is a solid
colour as opposed to the stripe. Spur types
have the characteristic of forming fruit
spurs very readily and normally produce
a smaller and more compact tree. They
tend to bear younger, and fruit-set is
heavier so that yields are about the same
as from standard trees. The spur types
show great promise but cannot be recommended without reservation until more in-

The main super sports are as follows:—
Colour
Pattern

Name
Hi Early
Hi Red

Hed

Stripe

Tree Form
Standard

KIDR

Top Red
Walt-Wood
Cruirhshank
Morgan
imperial ....
Donwr Red
Roval Red
Ryan Red
Chelan Red
Hard! Spur

Solid "blush
„

Spur' 1 Still under
„
}• observation
Standard

Semi-spur
Spur (under observation)

Red Spur
starkrimson (Biabee) ....
Well» Spur

••

The majority are sports of Starking.
Those most favoured at present are Hi
Early, Walt Wood, Ryan Red, Starkrimson
and Wells spur. The spur types seem likely
to become very popular and nurserymen
are propagating them heavily. Red
Delicious apples in Washington have a
characteristic long tapered form with a
pronounced crown at the calyx end and
new sports are being selected to retain
this Washington "trade mark." The main
emphasis has, however, been on colour
and some of the newer selections are not
664
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only completely dark red but develop full
colour six to eight weeks before maturity.
ROOTSTOCKS
Most apple trees are still being propagated on seedling stocks. Delicious seedlings are considered to produce the most
uniform stocks in New York State and by
culling out over-vigorous and weak plants
a very even stand can be obtained.
Because of the increasing labour costs
associated with large trees, much more
interest is now being taken in the possibility of using semi-dwarf stocks allowing
more trees per acre but giving somewhat
the same per acre production. No widespread move has yet taken place in this
direction because of the limited information available.
During the war a full selection of stocks
was sent over from East Mailing for safe
keeping and these are providing material
for rootstock work.
A trial with various English stocks is
being conducted at Geneva and is now in
its fifth year. So far the only points of
note to emerge are that MM 104 has not
yet proved very fruitful and MM 111 seems
somewhat dwarfing. Malus sikkimensis is
giving earliest cropping but the fruit tends
to be small. Northern Spy, which on
seedling stocks does not fruit until 10-12
years, has cropped on Af. sikkimensis at
four years.

Fig. 4.—Startrlmson Red Delicious super sport fully
red a month before harvest

Commercially, trees which are dwarfed
by means of a Clark interstock have met
with varying success. The Clark stempiece
is thought to be identical with Mailing
VIII and where used alone has produced
trees with varying degrees of dwarfing,
depending upon the length of the stem-

Fig. 5.—Starting Red Delicious—the elongated shape with prominent calyx crown is typical of Washington.
Delicious

667
Journal of Agriculture Vol 1 No 8 1960

piece and the growing conditions.
The
trees have cropped well particularly with
Golden Delicious as the scion. Virginia
Crab has been used as a stem-builder for
winter hardiness with a Clark stempiece
above and in some cases the stem-pitting
virus has been introduced. This causes
the Virgina Crab to lose its stability and
the tree to bend over.
One commercial planting was seen ir
Washington trying out Red and Golden
Delicious on M IX trained on a trellis. At
two years, the trees were yielding up to
one bushel per tree equivalent to -over 500
bushels per acre. However, the increased
work of training might tend to offset
advantages in other respects.
Bush trees on Mailing H, IV and VII
were also being tried. The main problem
here was the need for staking to hold the
trees upright particularly those on M VH.
At Geneva the problem of eliminating
staking was being tackled by working high
o n M K and then planting deep. At four
years the trees were quite firm in the
ground and were cropping. M I material
was found to contain the rubberywood
virus.
POLLINATION
Golden Delicious is commonly planted
as a pollinator for Delicious. Golden
Delicious sets quite well on its own but
is usually planted adjacent to other
varieties.
Blossoming period is usually
very short and strong bee activity is needed
for a good setting. Some hand-pollinating
is done, but pollen inserts in hives have
not proved satisfactory. The hire of bees
for pollinating purposes cost about 8i
dollars per hive.

year. It is quite common to see high grass
in the orchards in the summer. All
orchards are irrigated and fertilised with
nitrogen and there was no apparent competition from the grass cover. Young
orchards are grassed down soon after
planting, and weed competition with young
trees is dealt with by mulching with straw
or more recently by herbicide sprays which
are also being used under older trees particularly for the control of certain perennial weeds. Weeds such as convolvulus and
creeping ivy are still proving a problem
and no completely satisfactory herbicide
has been found. Lucerne is often used in
Washington orchards in the early years
but in older orchards it tends to go out
on account of shading.
FERTILISERS
Nitrogen is the main major element
applied to apple orchards. No response to
phosphate or potash has been demonstrated and these fertilisers are not
normally used. Some orchards seen were
applying little or no nitrogen in order to
get better fruit colour but this practice
was considered to be detrimental to the
trees in the long run. Trials with summer
urea sprays in progress at Wenatchee have
so far shown no improvement in fruit size.

IRRIGATION
Irrigation is not generally practised in
New York State, even where water is
readily available, as this area normally
receives summer rains. In Washington
State, however, where the apple areas
receive less than ten inches of rain per
annum irrigation is essential.
Annual
applications are in the vicinity of 35 inches
in about ten applications. On light soils,
as much as 50 inches may be used.
SOIL MANAGEMENT
The water is readily available from the
The general trend in the areas visited Columbia River system traversing the dry
is towards non-cultivation with some type inland country and is usually brought to
of permanent cover. In New York prac- the orchards in large contour channels.
tically all orchards seen were laid down The water is usually applied by sprinklers.
to sod which normally took the form of Some orchards located on the river banks
natural grasses mowed at intervals to are watered from private pumps. There
prevent tall growth. In no case, however, is a tendency to over-water in some cases
was the English practice of closely mowing due to the ample supplies available. Work
is in progress at Wenatchee to formulate
swards seen.
In Washington State, permanent covers a plan based on evaporimeter measureconsist mainly of volunteer grasses which ments by which growers can be advised
are mown at infrequent intervals, in some regularly throughout the year of the
instances only three to four times per optimum intervals between irrigations.
668
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HERBICIDES
The problem of how to chemically control weed growth under apple trees growing in permanent sod, without damaging
the trees, is engaging the attention of
research workers in numerous centres.
Many materials are being tried including
Dalapon, Diuron, Amino triazole and
Simazine used both singly and in combina-

acre is suggested as the upper limit for
apple trees.
Diuron—At 8 lb. per acre has given very
good weed control but this rate is too
high for safety. At 2 lb. per acre no injury
has occurred but the effect on weed growth
was slow and the overall effectiveness
except on germinating annual weeds
rather poor.

Fig. 6.—Hardy Spur—a spur
type Red Delicious sport

tion, but recommendations have not yet
been made. The control of weeds around
young trees is of primary importance and
these are the most susceptible to injury.
Injury takes the form of foliage bleaching,
leaf curling and marginal scorching and in
extreme cases death of the young tree.
Dalapon—Up to 10 lb. per acre gives
slow but fairly good control of grass but
may need to be repeated and also may
permit non-susceptible weeds to flourish.
It is reported that two sprays of 5 lb. per
acre one to two weeks apart are more
effective than one spray of 10 lb.
Amino triazole—Effective mainly against
broad leaved plants but gives partial control of grasses. Applied at 8-10 lb. per
acre it is effective for several months but
must be repeated. Young trees can be
injured and at present 8 lb. applied with
not more than 100 gallons of water per

Simazin—Limited trials suggest this soil
sterilant material to be safer than Diuron
and possibly more effective. Six lb. per
acre is normal but higher rates have not
caused injury. It is slow in action.
None of the materials is completely
effective used alone due to the low rates
which must be used to avoid tree injury.
Better results have been obtained with
combinations such as Dalapon—Diuron
10/8, Dalapon—Amino triazole 10/2 and
Amino triazole—Simazin 8/8. Work is
continuing on these lines and also with
triple mixtures. Even so, more than one
spray per year may be required for complete weed suppression. Damage to young
apple trees was seen resulting from a
spring application of 5 lb. Diuron plus 10
lb. Amino triazole per acre although weed
control was very good.
Other materials being tried are Eptam
a product of the Stauffer Chemical Co.
669
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Fig. 7. — Golden Delicious
trees with Clark dwarf stem
pieces to limit the size of
the trees

(a mild sterilant and possibly useful for
nut grass control) and Atrazine also suggested for nut grass control a 2$ to 4 lb.
per acre.
Neither is suggested for use
around trees.
PLANTING DISTANCE TRIAL
The effect of filler trees in an orthodox
planting is under trial at Wenatchee. Permanent trees are 40 ft. apart and these
are interplanted to give a 20 ft. square
planting. Varieties are Delicious, Golden
Delicious and Winesaps. Treatments consist of removing the fillers at two year
intervals commencing at nine years to
observe the effect on permanent trees.
Results to date at 12 years have shown
that retaining the fillers has had no
serious affect on the yield of permanent
trees although much higher per acre yields
are possible in the early years by closer
planting.
STOP DROP SPRAYS
N.A.A. and 2.4.5.T.P. are used, the latter
being preferred in Washington because of
its greater effectiveness and the longer
period of action. It permits Delicious and
Winesaps to be sprayed at the one time.
In eastern fruit areas accelerated maturity
has been reported following the use of
2.4.5.T.P. sprays but this effect has not been
found in Washington. Stop drop sprays

are often applied from the air in concentrated form.
RUSSET ON GOLDEN DELICIOUS
Russet is not normally a problem with
Golden Delicious in Washington but factors found to induce russetting are cold
nights at setting time in conjunction with
sprays particularly parathion and also
moist conditions.
CHEMICAL THINNING
Chemical thinning of apples is now on
accepted practice in the areas visited,
partly as an answer to the heavy handthinning costs on the large type of trees
grown, but mainly to regulate the biennial
bearing habit of such varieties as Golden
Delicious, Red Delicious and Winesaps. In
New York State N.A.A. at 15 p.p.m. or the
amide at 50-70 p.p.m. are normally used
at 12 to 18 days after full bloom except
amide on Delicious usually at petal fall.
In this part of America the blossoming
period is very short amounting to only
two to three days in some years, and
timing sprays is difficult when weather
conditions are unfavourable. Where single
sprays are to be used, N.A.A. is often preferred, but recently multiple sprays of low
concentration with Tween 20 added have
been tried experimentally and are now
being used by some growers.
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The procedure is to apply an amide
spray at petal fall and if necessary follow
this with N.A.A. about 14 days later. If
thinning is still not quite adequate a
second N.A.A. spray is used. Spray concentrations are 5 p.p.m. N.A.A. and lower.
There is apparently no cumulative effect
of the chemical. Tween 20 is used to increase absorption and permit the use of
low concentrations. Sprays are applied
with speed sprayers which do not always
give the desired distribution but are quick
and reduce labour costs. Variable absorption appears to be a basic problem with
thinning agents. Absorption is increased
by high temperatures, damp weather or
heavy frosts and over-thinning can easily
occur. Chemical thinning is still a
very technical operation requiring careful
understanding and judgment on the part
of the grower to attain success. Chemically-thinned Delicius, Golden Delicious
and Mcintosh were seen, the fruit being
well-spaced and of good even size.
In Washington State, over 25,000 acres
of apples are spray-thinned annually. It
has proved effective in overcoming the
biennial bearing habit of the main
varieties Delicious, Golden Delicious and
Winesap, but does not do away with the
need for detailed hand-thinning.
From experience over a number of years,
the Research Service has evolved a procedure for commercial thinning, the main
object of which is to minimise the risk
of over-thinning. This has been achieved

1

Fig. 8. — Golden Delicious
trained on a wire trellis In
a growers trial using Mailing
IX dwarfing rootstocks. Production estimated at 500
bushels per acre in the
second year

by spreading thinning over as wide a
period as possible with the idea of lessening
the overall effects of unfavourable weather
conditions and other factors influencing
fruit set.
At full bloom, a relatively weak dinitro
spray is applied which in some years only
brings about limited thinning but in no
year should produce disastrous results. On
the average about half the desired thinning is accomplished. Spraying of a particular orchard is also spread over several
days to further reduce the weather hazard.
Dull wet weather after spraying will
greatly increase the thinning effect of
dinitro sprays and in the case of Red
Delicious it is sometimes thought too
risky to use this material. In any case a
lower concentration is recommended.
Dinitro sprays are very satisfactory for
Golden Delicious and Winesaps.
At 14 to 18 days after full bloom it is
possible to determine the effectiveness of
the first spray and if necessary apply a
second spray of either amide or naphthalene acetic acid. This is also a weak
spray with Tween 20 added to increase
absorption. Tween 20 tends to stabilise
the amount of thinning since under poor
absorption conditions it increases uptake
whereas when absorption is good it has
little additive effect. A "Colloidal spray
modifier" has recently been tried as a substitute for Tween 20 with good results.
The amide is recommended for Golden
Delicious and Winesaps but is not normally
673
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used on Delicious because of the numbers
of small pigmy-type fruits which are retained by its use.
The recommended programme in Washington State is as follows:—
Stage
Full Bloom Period

The degree of thinning by chemical
sprays varies considerably from tree to tree
and in order not to over-thin some the
majority of trees will be under-thinned.
If it is accepted that 30 fruits per 100

•.
*ane -

Material and Amount per
100 Gallons*

Wetting Agent and Amount
per 100 Gallons

2/3 pt. Elgetol or
1/3 lb. DNOC 40% Powder
2/3 to 1 1/3 pt. Elgetol or
1/3 to 2/3 lb. DNOC 40%
Powder

None
None
None
None

v

Delicious and Winesap
Golden Delicious
Jonathan, Yellow

14 to 18 Days past Full
Bloom

Golden Delicious and Winesap

2/3 pt. Ana-Amide or 1/6
lb. Amid-Thin

2/3 pt. Tween 20 or 2 3 pt.
Triton X-100

14 to 18 Days past Full
Bloom

Delicious and Winesap
Golden Delicious Yellow Newton and Jonathan

2 1 2 ppm XAA t
3-1/3 ppm NAA J

2/3 pt. Tween 90
2/3 pt. Tween 2<i

*
t
J

Concentrations given may be altered up or down 50% depending on weather, tree age, vigor, pollenizers a n l
spray method,
Naphthalene acetic acid (J drop concentration).
Naphthalene acetic acid (1/3 stop drop concentration).

Various factors influence the effect of
chemical thinning agents. The following
have been summarised by Dr. Batjer.

blossom clusters (30 per cent.) is the
desired final set, then some trees will have
at least 50 per cent, set to avoid overthinning on others. Some hand-thinning
Tendency to Thin
is therefore necessary, but as the main
Factor
More
I.'-«burden on the trees has been removed by
B a i n following spray
No rain
Rain
chemical thinning there is less urgency
Humidity before spray
High
Low
to complete the hand work. The more
P r y i n g rate o f spray ...
Slow
Fast
Minimum temperature after . .,
Low
High
progressive orchardist is now using fruit
Maximum temperature after
High
Low
Spray concentrations
strong
measurements and harvest size predicWeak
Tree vigor
. .
Low
High
tion tables to determine hand-thinning
1
Tree sparine
Adequate
Pruning
r.izht
Heavy
requirements.
Air drainage
I'>n<r
<:<>od
Bloom
Moderate
Heavy
At 50 to 60 days after full bloom the
Pollination
Poor
<;.*«!
Variety (pollen status)
Fruitful
Unfruitful
orchard is gone over quickly, thinning out
heavy clusters, but detailed hand work is
left till later. At about 70 days from full
Just recently an insecticide "Sevin" bloom, it is possible to determine fairly
(1-napthyl
N-Methylcarbamate)
has accurately from fruit diameter measureshown considerable promise as a thinning ments and reference to tables prepared by
agent and is being further investigated. the Research Service what the final
In the initial work 14 lb. of 40 per cent, harvest size will be. Twenty fruits from
powder per 100 gallons was used three each of ten trees is considered an adeweeks after full bloom.
quate sample to determine average fruit
diameter. Measurements are made with
steel tape calipers. The size prediction
HAND-THINNING—HARVEST SIZE
tables have been compiled from extensive
PRODUCTION
In New York State, detailed hand- fruit measurements taken over a number
thinning following chemical thinning is of years and show for any variety and size
not widely practised. In Washington State, at any period from full bloom what the
If measurements
however, it is normal practice possibly due harvest size will be.
to the better setting conditions which indicate harvest size will be below requirements, then fruits below the minimum
normally prevail.
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Fig. 9.—Lucerne (alfalfa) Is
commonly used as a permanent cover crop In Washington orchards

diameter required are removed, having due
regard for the effect of thinning on the
remaining crop. Hand-thinning should be
completed not later than 90 days from full
bloom. The uniform growing conditions
which prevail with adequate irrigation
make fairly accurate prediction possible.
Nevertheless, considerable skill is required
to assess the position correctly.

One cannot but be impressed by the
uniformly good size and quality of Washington apples.
Red Delicious sports are now being
grovrn in increasing quantities and as
these colour weeks before normal harvest
maturity, growers are tempted to pick too
early. However, as the fruit requires an
official permit issued by a departmental

Pig. 10.—Irrigation Is essential In Washington State. Applications range from 35 In. to 60 In. per annum
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inspector for transport, growers are careful about harvest maturity.
To assist growers, a Delicious maturity
Committee comprising growers, packers
and Government Officers makes a tour of
the main Washington areas just prior
to harvest and examines representative
orchards. At each property, maturity is
assessed on the basis of ground colour,
flesh colour and taste and from the resultant information release dates are agreed
upon. There is normally an initial opening date for early situations and a general
opening date for the whole State. Opening dates are also fixed for Mcintosh in
New York.
It is essential that apples
going into "Controlled Atmosphere" storage
are of the correct maturity as costly
deterioration can result from storing immature or over mature fruits.
BULK BINS
Bulk-handling has not as yet been
developed commercially in New York State
although the matter is under consideration on a trial basis. One of the problems
is the loose storage of Mcintosh for

long periods in "Controlled Atmosphere"
storage. It has been found that the bottom
apples will develop pressure bruises in the
normal type of bulk bin under these conditions.
In Washington State, the use of bulk
bins is developing rapidly. In 1958 something like 15 per cent of the crop was
handled in bulk and in the 1959 season a
considerable increase was expected. Packing houses are encouraging bulk-handling
and many would switch over completely
if growers were in a position to deliver in
bulk. The changeover depends upon
growers installing suitable equipment and
the cost of the bins.
All bins in use are the portable type
holding approximately 25 loose boxes of
fruit. Common measurements are 47 in. x
47 in. x 29 in. outside measurements with
a pallet base leaving an inside depth of
about 24 in., but the size is by no means
standardised. Various types of construction are used including heavy plywood
with corner supports, butted horizontal
boards, spaced horizontal boards and vertical boards with cross-bracing. In some

pig. 11.—The opening picking date for Red Delicious Is determined by a Committee representing the growers,
packing houses, and local Departments following visits to representative orchards throughout the State of
Washington
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Fig. 12.—Plywood bulk binCanadian pattern

instances the bins are of open construction completely lined with corrugated
board. Both two way and four way pallets
are used. Bins are of pine and normally
dipped in pentachlorphenol wood preserving mixture before use. Cost varies from
8 to 12 dollars (72s. to 108s.) each but
this is considerably below the cost of the
equivalent capacity in standard picking
boxes.
Contract picking rates are usually about
12 cents per box or 3 dollars (27s.) per bin
but may go as high as 20 cents per box,
for special picking of tender varieties such
as Mcintosh and Golden Delicious. Picking into bulk bins is quicker, saves the
grower money and is preferred by pickers.
The overall saving from the use of bulk
bins is estimated at equivalent to 5 cents
per box. The change over to cardboard
cartons has accelerated the move to bulk
bins as the practice of taking new wooden
boxes into the orchard as picking boxes is
no longer possible.
Bins are handled in the orchard on
tractor mounted fork-lifts (both front and
rear mounted) which stack the bins one
or two high in a row on planks to be picked
up by straddle trucks or less expensive
straddle trailers for transport to the packing shed or cool store. Haulage up to ten
miles is considered economical.
Large
semi-trailer-type straddle trucks which
haul 18 bins of 1,000 lb. each per load
cost over 10,000 dollars.

All dumping in the packing shed is done
mechanically. For field boxes a destacker
handles stacks of six boxes, automatically
tipping one box at a time on the conveyor.
All sheds plan to dump bulk bins and
several types of equipment are available
for doing this. It is claimed that dumping
fits into shed procedure better than run-

Fig. 13.—Straddle trucks transport bulk bins from
orchards to packing house. Wenatchee
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ning the fruit out through a trap door and
causes less damage. Some fruit is being
stored in bulk bins stacked up to eight
high.
MARKET CONTAINERS
As the result of market demand, practically all apples are now packed in card-

Difficulties in stacking cartons for
storage have not been completely overcome. One method has been to use stabilisers consisting of 2 in. x 1 in. vertical
timber supports placed within each threetier pallet load to take the weight of the
pallet above as the cartons settle. These
have proved fairly successful.

Fig. 14.—A straddle semitrailer used for hauling 18
bulk bins at a time from
the orchard to packing house.
Wena tehee

board cartons. The change from wooden
boxes occurred very quickly and was due
to the demand from supermarkets, who
are now the main, and in some areas, the
only distributors of fruit and can dictate
the type of fruit they require and its
manner of presentation.
In the east, cell packs are popular
because of the greater protection required
for varieties such as Mcintosh and Golden
Delicious. Consumer packs of 3 to 6 lb.
per film bag packed in cartons are also
common in the east and are being increasingly used in the west. However, the main
pack used in Washington State is the
carton moulded tray pack, again at the
demand of the supermarkets, who use the
trays for display purposes. The tray pack
carton is about the same price as the
wooden box and packs all counts in the
one-sized carton although 24 different
trays are used. The cell pack carton is
approximately 40 per cent, dearer and
seven different sized cartons are required
to cover the normal range of counts. Less
than 1 per cent, of cartons used in Washington are cell pack.

Carton manufacturers and distributors
are experimenting with bulk cartons to
carry up to 500 lb. of fruit.
GRADING AND SIZING
Procedure differed in the areas visited.
In the east, the fruit was seldom washed
and particularly in the case of Mcintosh
the fruit was often hand-sized to minimise bruising. An orchard was visited
where over 100,000 bushels are handled
during the year without mechanical sizing
or handling equipment. Much of the fruit
was being put in consumer fllm packs with
a range of sizes usually from 2i in. to 2 | in.
in the one bag.
These were normally
marked as "24 and up."
One packer was taking advantage of
the publicity value of controlled atmosphere storage by describing the fruit as
"air conditioned" on the polythene container.
In Washington all fruit is washed and
dried at the beginning of the packing line.
Sorting is done on conveyor belts usually
passing through draught-proof heated
rooms. Extra Fancy and Fancy grades are
680
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Fig. 15.—Blue Star Growers Packing House Cashmere (Washington) with cold storage capacity of 500,000 bushels

normally used and C grade is only packed
in bad years. There is a move to prohibit
the marketing of C grade it being contended that such fruit would be better
sent for processing. Combination grades
are rarely used.
Apples and pears may be shipped in any
of the specified containers either packed

or jumble-filled provided they comply with
gradi and are properly marked. Packed
boxes conform to standard counts and
there is a minimum size requirement of
2 \ inches. Fruit may also be shipped loose
in unlidded containers including bulk containers, provided grade requirements are
met. Provision is also made for the

Fig. ie.- -Modern Packing Rouse set-up—Yakima. The washed fruit is dried, graded and sized before coming
onto the return flow belt for packing into tray pack cartons
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marketing of sound culls but the packaging requirements are sufficiently exacting
to effectively prevent the economic marketing of this low-grade fruit. There is at
present a move to restrict the marketing
of apples to extra Fancy and Fancy grades
thus eliminating C grade. The legal position is being investigated.
Cutler type weight sizers are still widely
used with rotary bins. The latest equipment consists of a diverging roller type
sizer feeding on to a return flow belt from
which the apples are packed. This equipment lends itself to mechanical packing.
PACKING
Hand-packing as we know it is no longer
practised for apples. Less skilled labour
is needed to prepare tray packs and in
many sheds mechanical tray packing
equipment is used. Some fruit for long
storage is wrapped in purple wraps mainly
to isolate any rots which may develop.
Volume fill is used to a limited extent.
The fruit must be graded and above a
minimum size usually 2\ in. The guaranteed net weight is marked on the box
together with other details.
Telescopic cartons come to the packing
line flat and are made up by the packer
as each one is required. After filling they
go on to a conveyor line where bottom
and top flaps are automatically glued.
Details of the count are stamped on by
the packer.
STORAGE.
The production of apples for fresh fruit
consumption approaches 80 million bushels
and the majority of these are required for
local consumption. Large quantities must
be stored to keep the market supplied
throughout the year. Cool stores are
usually associated with commercial packing houses but many growers also have
their own stores. In the east, apples are
normally stored loose ungraded and unsized and packed out of cool store. In
Washington on the other hand the fruit
is often packed before storage, although
with increasing use of bulk bins the practice of storing loose may increase. The
high chambers now being built (21 ft. or
more) lend themselves to mechanical palletised handling of bulk bins or market
boxes.
Where standard type boxes are
used they are stacked six pallets high,

three boxes high on the pallets. Wide
doors and automatic door openers enable
fork lifts to pass freely in and out of the
chambers.
Storage temperatures are kept in the
vicinity of 31° F. Trials have shown storage
life to= be 25 per cent, greater at 30° than
at 32 F. However, the Mcintosh variety
is subject to injury at these temperatures
and cannot be stored with safety below 38D
F. At this temperature, storage life is
much reduced and in an endeavour to
improve the position Controlled Atmosphere storage, developed originally in England, was introduced and adapted to
American conditions by Prof. R. M. Smock
of Cornell University.
This method of
storage has increased rapidly in commercial usage in recent years. C. A. storage
entails storing in low oxygen (3 per cent.)
and high carbon dioxide (2-3 per cent, for
most varieties) by which means storage
life can be doubled. Mcintosh in good condition were still being removed from store
in July more than ten months after
harvest. One of the main differences between fruit stored in normal air storage
and C.A. storage is the greatly improved
shelf life of the latter (up to three weeks
compared with one or two days). The
commercial development of C.A. storage
has been most rapid in New York and
neighbouring States where Mcintosh predominates and where the main experimental work was carried out. In the
Hudson Valley area over 25 per cent, of
the storage space is C.A., in New York
State in 1958-59 18 per cent, or more than
1£ million bushels were stored this way
and in U.S.A. as a whole 3 million bushels
or 5.3 per cent, of the total crop. Some
interest is now being shown in Washington
State as a means of extending Delicious
storage but early trials have shown some
loss of flavour. Varieties other than
Mcintosh being C.A. stored are Jonathan,
Delicious, Golden Delicious, Rome Beauty,
Northern Spy and Stayman. The largest
Controlled Atmosphere storage seen was a
commercial plant with a capacity of 100,000
bushels. Growers are also building small
C.A. stores.
Controlled Atmosphere stores are built
in similar fashion to orthodox stores
except for special arrangements for making the chambers airtight by lining them
with gas-proof materials. Lining materials
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Fig. 17.—A heavy swing to
cartons for apples has occurred In Washington State
In the last two years. Cartons
are also being trlec! for other
fruits

consist of galvanised iron, aluminium,
bitumised glass fibre, specially coated plywood, etc., carefully over-lapped and
sealed. A special air-tight door with escape
door and sampling porthole is sealed on
to the inside of the doorway. Each chamber Is checked carefully for leaks under
pressure with a mano meter before use.
Freedom from leakage is extremely important as changes in chamber temperature can bring about considerable air
exchange.
The chambers are filled ideally in not
more than ten days. Excess carbon dioxide
is removed by scrubbers and once the
atmosphere has stabilised at the desired
concentration it is maintained by testing
twice per day and adjusting as required.
Water-scrubbers now look like replacing
caustic scrubbers although in the early
stages of storage some caustic may still
be an advantage. The oxygen level must
not go below 2.5 per cent, or suffocation
can result. High humidity (90-95 per
cent.) is necessary. In the Western States
of America there has been less interest in
Controlled Atmosphere storage because the
varieties grown normally store well, although in Washington C.A. storage space
is now approaching 200,000 bushels. This

will be used mainly for Delicious and
Golden Delicious.
This method of storage has had a decided
impact on the marketing of apples. With
Mcintosh now available for a large part
of the year the competition is being felt
by other varieties such as Winesap which
previously had limited competition on the
late market.
Cold storage charges are generally low
—about 35 cents, for six months normal
cold storage, 65-75 cents for nine months
C.A. storage.
SCALD STUDIES
Diphenylamine has proved very effective
as a control for scald on all susceptible
varieties. As most of the apples are stored
unwrapped, the interest is in tree application or post-harvest treatment. Toxicological studies commenced with technical
grade DPA showed this material to be unsatisfactory for feeding trials so that tests
have had to be repeated with a more highly
purified material. This means that any
clearance given will be for the higher
grade DPA but this is not expected to
materially increase the cost per case. A
further complication is the requirements
by health authorities that DPA must not
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Fig. 13.—Refrigerated

road transports carry fruit interstate under Ideal conditions.
800 bushels

a p p e a r in t h e milk of cows fed with peelings from processing factories. A decision
on t h e permissibility of DPA is not expected before t h e middle of 1960.
Santoquim, a chemically similar compound, when applied as a p r e - h a r v e s t tree
spray, h a s proved inferior to DPA but with
delay in harvesting Santoquim h a s shown
less loss in effectiveness t h a n DPA. Steam
application of DPA to harvested apples is
being investigated following on work initiated in T a s m a n i a . Academic studies of the
effect of DPA on a m i n o acids during ripening of t h e fruit a r e also being commenced.
PREC DOLING
Considerable work h a s been done in
Washingt i to investigate t h e rates of
cooling ol cartons a n d also bulk bins. The
cooling (
c a r t o n s is slower t h a n for
wooden boxes but when separated to provide air movement around the container
cooling can be as m u c h as twice as rapid
as when close stacked on pallets.
With bulk bins, 10 per cent, of t h e bottom
a n d sides should be occupied by space to
allow air movement. This will have twice
t h e cooling capacity of a bin m a d e of
butted timber.
MARKET GRADES AND INSPECTION
Fruit is m a r k e t e d under two sets of
regulations viz.. Federal regulations administered by t h e U.S. Marketing Service
a n d S t a t e regulations which are a function
of t h e S t a t e Inspection Service.
State

Capacity approximately

regulations closely follow Federal regulations but are sometimes more exacting
particularly as regards colour.
I n Washington State, inspections are
carried out by t h e S t a t e Inspection Service as a requirement for shipping fruit
out of the State. Inspectors a r e located
in all centres a n d in all major packing
houses and issue on request either State
Transport permits which certify grade or
U.S. Inspection Certificate which also
cover condition. T h e latter are often requested by m e r c h a n t s in d i s t a n t centres
as a term of contract, particularly where
delivery is to be taken at a later date
after a period of storage.
Transport
drivers may be stopped on t h e road to
check permits. The Inspection Service is
self-supporting on fees which a r e charged
for all inspections. The r a t e is 1 | cents
per box for a n initial inspection a n d twothirds this r a t e for subsequent check i n spections.
T h e Federal Inspection Service carries
out mainly check inspections on request
a t t h e destination outside t h e State of
origin.
They will also adjudicate on
questions of compliance with grade and
fruit condition.
PEST AND DISEASE CONTROL
Apple scab is not established in Washington State. No special precautions are
t a k e n to prevent introduction of the
disease and it m u s t be assumed t h a t the
conditions are unsuitable for its develop686
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ment. In New York State, however, a full
scale spray programme of 10 to 12 sprays
is necessary for its control. A new fungicide under trial—cyprex—is proving very
effective against scab and may prove
superior to captan.
It could be useful
against pear scab but at present is more
expensive than captan and is phytotoxic at
concentrations slightly higher than that
necessary for scab control.
Organic
mercuries are not used.
Powdery mildew is now a more troublesome disease to deal with than scab owing
to less positive means of control and the
build-up which has occurred following the
change from lime-sulphur to captan for
scab control.
It appears unlikely that
growers will return to lime-sulphur because of foliage and fruit damage. Best
control is now being obtained with a
series of spray (usually 5) of Karathane
(£ lb./lOO galls.) commencing prior to
blossoming. Cyprex is showing some
promise as a dual purpose spray for scab
and powdery mildew but as yet is very
expensive at the rate required.
Spider mites are undoutedly the most
difficult pests to control due to the
rapidity with which they build up resistance to the new insecticides. As in other
apple growing countries mites often build

up to major proportions during the
summer, despite repeated sprayings. Kelthane is one of the few materials still
giving a reasonable measure of control.
Some growers have also managed to keep
the mites in check by using a range of
carefully selected insecticides.
San Jose scale is only a serious problem
with apples and pears in some areas and
occurs mainly in limited parts of the
west coast, particularly in Oregon. The
numerous native hosts of the pest make
control difficult. Late dormant oil plus
lime-sulphur is found very effective, and
in limited trials oil plus parathion has
shown some promise. Parathion sprays are
applied later if required.
Codling moth is a serious problem in
some areas in some years owing to the development of three broods. Resistance to
DDT and allied materials has been noted
at Geneva, New York.
APPLE BREEDING
The main apple breeding work was seen
at the Agricultural Experiment Station,
Geneva, where a breeding programme has
been under way for many years, and
entails making a number of controlled
crosses each year.

Pig. 19—Waahlngton State Department of Agriculture, Inspection Service, Yakima
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After emasculation of t h e flowers, pollen
is applied w i t h t h e finger—blossoms are
n o t covered as w i t h petals removed there
is n o a t t r a c t i o n for bees. Delicious h a s
been found completely unsuitable as a
m a t e r n a l p a r e n t b u t is used as a pollinator. I t is usual t o pollinate two flowers
in a cluster a n d if both set to remove one.
Some 100,000 seedlings resulting from
these known crosses are u n d e r test in
varying stages a n d 700 selections are set
out for f u r t h e r assessment. I n t h e initial
seedlings blocks trees are p l a n t e d 1 to 3 ft.
a p a r t in rows wide enough to enable t h e
passage of m a c h i n e r y . T h e breeding prog r a m m e is aimed a t developing both processing a n d dessert types of dual purpose
varieties.
Although m a n y interesting apples have
been produced, n o n e to date appears likely
to displace p r e s e n t commercial varieties.
Two introduced C a n a d i a n selections viz.,
O t t a w a 272 a n d 292 could prove of value
as early varieties. They are red dessert
types ripening in early August.
When
seen t h e fruit w a s fully ripe a n d r a t h e r
soft.

CHEMOTHERAPY FOR VIRUS CONTROL
Investigations a t W e n a t c h e e aim a t
developing a m e a n s of controlling virus
d a m a g e to p l a n t s by chemotherapy. I t is
hoped to inactivate t h e virus chemically
by changing its chemical m a k e u p in such
a way t h a t a stable n o n s y n t h e t i c form is
developed which will actively resist t h e
development or multiplication of t h e i n jurious form. At p r e s e n t virus inactivation
h a s only been possible within about 24
hours of infection.
Physalis flaidana is
being used as t h e indicator p l a n t in this
work with apple mosaic as t h e virus under
test.
Methods of inoculation
consist of
macerating a n infected leaf, mixing with
carborundum a n d spraying on t o t h e test
plant.
Indexing p l a n t s being used for general
work were:—
Cucumber—Chicago Pickling for stone
fruit ring spot a n d sour cherry
yellows.
Physalis flaidana—for apple mosaic.

EMU FENCES DAMAGED
The Minister for Agriculture (Mr. C. D. Nalder), said recently that although
sections of the Vermin Fences System provided an excellent protection to the main
farming areas against emu invasions, hunters travelling along the fences illegally
had caused serious damage to the fences.
It was recently stated by a leading farmer from the Ajana district that the
new spur fence in this area had given complete protection to the farmers on the
west side during last season's emu migration. Over 8,000 emus had been destroyed
in the district mostly when moving along the outside of the protection fences. If
these fences had not been there the farms would have lost most, if not all, their
crops.
Despite the well-proved value of these fences, the No. 3 Fence to the East of
Ajana had been badly damaged on several occasions. In one case, someone had
deliberately cut the wires in order to drive through and left an opening Just where
emus would be concentrated by a sharp angle. A motor traffic pass and gate were
close by. In other cases trucks appeared to have been deliberately driven through
the fences and damage resulting from vehicles which appeared to have accidentally
hit the fences is fairly frequent.
The Lake Moore Emu Fence which was recently completed at a cost of over
£60.000 has also suffered badly. Before this fence was even finished someone cut
through a completed section and since then vehicles have been driven through at
several places.
Mr. Nalder said that although travelling along the fence tracks without a special
permit is illegal, it is difficult to catch offenders. However, apart from the cost
and trouble caused, deliberately or accidentally leaving the way open for emus to
pass through the fences is a serious matter. Substantial fines have been provided
in the Vermin Act for illegal travel along, or damage to, the fences and it may be
necessary to use special patrols to detect offenders.
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